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Eutectic mixture of local anaesthetics (EMLA| ASTRA pharmaceuticals, Sodertalje, Sweden) cream is a typical anaesthetic cream developed by Broberg and Evers for use on intact skin. ~ It has been reported to alleviate pain associated with painful skin procedures in both children and adults.2 One gram of EMLA cream contains lidocaine (25 mg), prilocaine (25 mg), Arlatone| 289 (emulgent), carbomer 934-P (thickener), and distilled water. It is an emulsion, and thereby is able to achieve adequate penetration and concentration in the superficial tissues. Each of the emulsion droplets of EMLA cream contain a high concentration of the local anaesthetics, even though the total concentration in the emulsion is relatively low (5%).
Because incorrect application of EMLA cream may result in lack of effect, a small dressing has been developed to enhance ease of application of the active product (EMLA patch). The EMLA patch is a pre-packaged dressing containing 1 g of 5% EMLA emulsion surrounded by an adhesive ring.
This multicentre randomized study was conducted to compare the analgesic effect and local skin reactions associated with EMLA patch dressing and with EMLA cream 5% applied with a Tegaderm (the standard occlusive dressing) in children who require venepuncture. A secondary objective of this study was to assess the adhesiveness of EMLA patch dressing compared with that of the Tegaderm dressing.
Methods
This study was designed as an open, randomized, comparative multicentre trial that involved five paediatric centres (three departments of anaesthesia and two departments of ontology) across Canada. Following institutional ethics committee approval from each centre, informed consent was obtained from each parent, and, where appropriate; each of the subjects. One hundred and ninety-six subjects aged three to ten years scheduled for surgical or ontological procedures necessitating venepuncture either on the dorsum of the hand or in the antecubital fossa were entered into the study. Excluded were any patients with a history of allergy, sensitivity or any other form of reaction to amide-type local anaesthetics, or any subject requiring premedication prior to the procedure.
Two parallel groups, one EMLA patch group and one EMLA cream group, were used. The randomization was stratified for centre and site of venepuncture.
The EMLA patch is a I mm thick, square-shaped plaster with an area of approximately 40 cm 2 ( Figure) . In its centre it contains a circle-shaped matrix measuring 10 cm 2 saturated with 1 g of EMLA in a 5% emulsion. The patch is surrounded by an adhesive ring. The EMLA 5% cream is a eutectic mixture of lidocaine and prilocaine, each in a concentration of 25 mg. g-~ of cream. Tegaderm| (3M, USA) 5 X 7 cm was used as an occlusive dressing.
Subjects were randomized to receive either one EMLA patch of 2.5 g EMLA cream plus Tegaderm; these were applied either on the dorsum of the hand or on the antecubital fossa. The application time was specified to be at least 60 min but no more than 180 min before venepuncture. Venepuncture was carried out uniformly using a #23-gauge Travenol butterfly intravenous cannula.
Pain during venepuncture was assessed by both the child and an observer as follows: the child was asked whether the venepuncture caused no pain, slight pain or severe pain. The observer also independently assessed the child's reaction by using a three-point rating scale graded as none (no reaction), slight (facial grimace, withdrawal of hand) or severe (cries, screams, vigorous withdrawal of hand). Identical pain assessments were also used to assess the discomfort associated with removal of either the EMLA patch or the Tegaderm.
For each subject, the degree of adhesion of the EMLA patch of Tegaderm to the skin was also assessed using a five-point scale, graded as follows: 100% (totally affLxed), 75-99%, 50-74%, 1-49% and 0% (not affLxed at all).
Each child was asked to identify any local sensation, i.e., itching or burning associated with the local anaesthetic site or the dressing during the application period. Local skin reactions were rated by the investigator using a four-point rating scale graded as none, mild, moderate, or severe. Local reactions such as erythema, pallor or oedema were noted if present.
Student's t test and Chi-square with Yates' correction for continuity were used to analyze the demographic data. The pain score during venepuncture was analyzed by means of a one-sided Chi-square test. The remaining variables were analyzed using a two-sided Wilcoxon rank sum test and Fischer's exact test. The results were considered to be statistically significant for values of P 0.05.
Results
There were no differences between the two treatment groups in terms of age, sex and weight (Table I) . When comparing the distribution of patients between centres and site of venepuncture between the two groups, no differences were found (Table II) . One hundred and seventy-eight patients were evaluable and were therefore included in the analysis. Eighteen patients, eight from the EMLA patch group and ten from the EMLA cream group were excluded from the statistical analysis as a result of deviation from the study design. Pain associated with venepuncture assessed by subject and observer is shown in Table III . Ninety-five percent (84/88) of the subjects from the EMLA patch group reported no or slight pain compared to 94% (85/90) from the EMLA cream group. The observers' assessments were 95% (84/88) and 97% (87/90) for the EMLA patch and EMLA cream groups respectively.
Measures of discomfort associated with removal of the patch and Tegaderm are shown in Table IV . Subject rating revealed no difference between the two groups (P = NS). Observer rating showed that removal of the patch was more painful (P < 0.05). There was a difference in adhesion between the two treatment groups (Table V) , with the EMLA patch being less adhesive (P < 0.001). This did not, however, have any apparent influence on the effectiveness of the patch.
Overall, there was no difference between the two groups with regard to local reaction. A mild pallor under the adhesive was observed in five patients in the EMLA patch group and in no patients in the EMLA cream group (P = NS). One patient in the EMLA cream group complained of severe itching, which occurred approximately 15 min after application. A rash was noted four hours after removal of the cream and the rash resolved within 12 hr. It was later discovered that the child was sensitive to adhesive tapes, suggesting previous exposure to similar adhesive component found in the Tegaderm.
Discussion
The use of EMLA cream as a topical anaesthetic in the paediatric population has been described for relief of pain associated with treatment of molluscum contagiosum, 3-5 venepuncture 6-~' and intravenous catheter insertion, 2,~2-~5 lumbar puncture, ~6,~7 separation of preputial adhesions, ~8 heel lancing 19 and superficial surgery. 20,2! On intact skin, EMLA cream should be applied under occlusion for a minimum of 60-90 min before the procedure. 6-1~
On diseased skin and mucous membranes, a shorter time of 5 to 30 min should be used. 22 However, it is important to note that the product has not been approved or recommended for use on broken skin. One to two grams of cream should be applied to 10 cm 2, with a maximum of 10 g recommended for use at any one application. The maximum application dose is 2 g for children below the age of one year.
In the past 30 yr, numerous attempts have been made to obtain a suitable formulation for topical analgesia. [23] [24] [25] [26] [27] The relative ineffectiveness of transdermal preparations has been attributed either to insufficient concentrations of the uncharged base or active form of the anaesthetic product or to poor skin absorption as a result of the lipophilic characteristics of amide derivatives. 2 In an attempt to increase the anaesthetic base concentration, organic solvents have been used as a solvent. Unfortunately, the solvent has resulted in unacceptable local irritation. Furthermore, because the resulting compounds have poor penetration through intact skin, their only application has been for anaesthesia of mucous membranes. 27 An oil in water emulsion of a single anaesthetic agent permits the achievement of high concentration of the anaesthetic base with better skin penetration due to the presence of water, yet the concentration of anaesthetic base in such an emulsion is insufficient to provide effective skin analgesia.
A mixture of lidocaine and prilocaine base in a weight ratio of 1:1, results in a eutectic mixture, which melts at a lower temperature than either agent separately. This eutectic mixture is liquid at room temperature, 25 obviating the need for dissolving the anaesthetic base in oil before the addition of an emulsifier. This increases the concentration of the anaesthetics in the emulsion droplets from approximately 20% for lidocaine alone to 80% for the combination of lidocaine and prilocaine, l
The uptake of lidocaine and prilocaine in EMLA cream (and patch) by skin is due to two factors: the high base concentration of the active agents and the presence of water in the formulation. Due to the water content, the hydrophilic stratum corneum absorbs water under the occlusive dressing and decreases the barrier characteristic of the skin. Another important effect, obtained by the special properties of the pharmaceutical formulation of EMLA cream, is the high release of the active agents. In "conventional cream" some of the active substance does not leave the oil-phase, and consequently, cannot be utilized for the absorption into the skin.
The effectiveness of EMLA cream for venepuncture and intravenous cannulation has been demonstrated in numerous studies, 2,6-~5 with few reported complications associated with its use. 29-32 The mild skin changes observed with EMLA were transient and did not constitute a source of discomfort for the patient.
To enhance the ease of application of the eutectic mixture of prilocaine and lidocaine EMLA patch has been developed. This might eliminate the possibility of incorrect application of the EMLA cream that leads to lack of analgesic effect. This study compared the analgesic efficacy and local skin reactions associated with EMLA patch and with EMLA cream 5% combined with Tegaderm during venepuncture in children. We also assessed the adhesiveness of the EMLA patch compared to that of the Tegaderm dressings.
In relation to our objective, we have demonstrated that there is no difference between EMLA cream and EMLA patch in terms of either analgesic effectiveness or local reaction. Pain associated with removal is no different for either product. The decreased adhesiveness of the patch had no influence on the effectiveness of the patch.
As a single-dose, easy to apply product, EMLA patch may have a role as a convenient form of topical analgesic prior to venepuncture. With its ease of application, very limited patient or parental instruction is required.
